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[4] Ꮉ᧛᣿ผ ઁ㧘ޡ઒ᗐⓨ㑆ࠍ೑↪ߒߚ⚻〝ㆬᛯⴕേ
ߦ߅ߌࠆⓨ㑆ᖱႎߩലᨐߦ㑐ߔࠆ⎇ⓥ㧔ߘߩ㧝㧕ታ㛎
ⓨ㑆ߩ૞ᚑߣታ㛎ᚻᴺߩᬌ⸛ޢ㧘ᣣᧄᑪ▽ቇળ⻠Ṷ᪪
᭎㓸㧘2003,9 
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㧢㧚 3DCGߦࠃࠆⴝ〝ⓨ㑆ࠪࡒࡘ࡟࡯࡚ࠪࡦߦ㑐ߔ
ࠆ⎇ⓥ㧔ߘߩ㧞㧕 -ᄢቇࠠࡖࡦࡄࠬࠨࠗࡦ⸘↹ߩࠤ
࡯ࠬࠬ࠲࠺ࠖ-
6.1. ⎇ⓥ⢛᥊ߣ⋡⊛
㧡┨ߢߪ3DCGߦࠃࠆⴝ〝ⓨ㑆ߩᱠⴕ૕㛎ࠪࡒࡘ࡟࡯
࡚ࠪࡦᚻᴺߩ᭴▽ߦߟ޿ߡㅀߴߡ߈ߚ㧚ߎߩࠪࠬ࠹ࡓ
ߪ㧘VRᛛⴚࠍ↪޿ߡᄢⷙᮨߥᑪ▽࡮ㇺᏒⓨ㑆ࠍᡆૃ
⊛ߦ૕㛎ߢ߈ࠆߣหᤨߦⵍ㛎⠪ߩ⚻〝ㆬᛯⴕേࠍ⸥
㍳ߔࠆߎߣࠍน⢻ߦߒߚ㧚ᧄႎߢߪᄢቇࠠࡖࡦࡄࠬߦ
߅ߌࠆᱠⴕ⠪᩺ౝߣ⺃ዉࠨࠗࡦߩᢛ஻⸘↹ࠍࠤ࡯ࠬ
ࠬ࠲࠺ࠖߦ㧘ߎߩࠪࠬ࠹ࡓⅣႺࠍ೑↪ߒߡࠨࠗࡦߩ㈩
⟎߿ᱠⴕ⠪⺃ዉ࠺ࠩࠗࡦߦߟ޿ߡᄙⷺ⊛ߦᲧセ࡮ᬌ⸽
ࠍⴕߞߚ⚿ᨐߦߟ޿ߡㅀߴࠆ㧚ᦨᓟߦᧄ⎇ⓥߦߡឭ᩺
ߒߚⴝ〝ⓨ㑆ࠪࡒࡘ࡟࡯࡚ࠪࡦᚻᴺߩ᦭ലᕈߦߟ޿
ߡ⠨ኤߒߡ޿ߊ㧚
6.2. ࠠࡖࡦࡄࠬࠨࠗࡦ⸘↹ߩ᭎ⷐ
2005ᐕᐲࠃࠅㅴ߼ࠄࠇߡ޿ࠆ๺᱌ጊᄢࠠࡖࡦࡄࠬⅣ
Ⴚᢛ஻ߣߒߡ2006ᐕᐲߦ⸳⟎ߐࠇߚᱠⴕ⠪↪ࠨࠗࡦ
ߪ࿑6-1ߦ␜ߔᱠⴕ⠪ะߌߩ᩺ౝ࡮⺃ዉࠨࠗࡦ㧔⥄┙ᑼ
߅ࠃ߮ขઃᑼ࠲ࠗࡊ㧕ߢ㧘ቇౝߩᱠⴕ⠪േ✢਄ߦ㈩⟎
ߐࠇ㧘ቇౝᄖߩᱠⴕ⠪ࠍฦᣉ⸳߳ߣ⺃ዉߔࠆ߽ߩߢ޽
ࠆ㧚㧔࿑6-1㧕
࿑6-1 ๺᱌ጊᄢߩᱠⴕ⠪↪᩺ౝࠨࠗࡦߩ࠺ࠩࠗࡦ᩺
6.3㧚ⴝ〝ⓨ㑆ࠪࡒࡘ࡟࡯࡚ࠪࡦߦࠃࠆࠨࠗࡦ⹏ଔ࡮ᬌ
⸽
೨ㅀߩᱠⴕ⠪ࠨࠗࡦ㈩⟎ߣ⺃ዉ࠺ࠩࠗࡦߦ޽ߚࠅ㧘એ
ਅߩࠃ߁ߥ㈩⟎ࠪࡒࡘ࡟࡯࡚ࠪࡦߣᬌ⸽ታ㛎ࠍⴕߞ
ߚ㧚
6.3.1  3DCGߦࠃࠆⴝ〝ⓨ㑆ࡕ࠺࡝ࡦࠣ
ⴝ〝ⓨ㑆ࡕ࠺࡞૞ᚑߦߪᑪ▽‛㧘Ꮏ૞‛㧘᮸ᧁ╬ߩ⥄
ὼ‛ߥߤ๟ㄝࠍ฽߼ߚᐢ▸࿐ߩ3ᰴరࡕ࠺࡝ࡦࠣ૞ᬺ
ࠍ઻߁㧚ᬌ⸛ኻ⽎ߣߥࠆࠠࡖࡦࡄࠬⅣႺߦߟ޿ߡ㧘ࡅ
ࠕ࡝ࡦࠣ߅ࠃ߮⸥ㅀᑼࠕࡦࠤ࡯࠻⺞ᩏࠍⴕ޿㧘ࠠࡖࡦ
ࡄࠬⓨ㑆ߩᗐ⿠ⷐ⚛ߩ᛽಴ࠍⴕߞߚ㧚⚿ᨐࠍ߽ߣߦࡕ
࠺࡞ߩ࠺ࠖ࠹࡯࡞߿࠹ࠢࠬ࠴ࡖߩ᦭ήࠍ⸳ቯ㧘ዋߥ޿
࠺࡯࠲㊂ߢᡆૃ⊛ߥⓨ㑆૕㛎ࠍน⢻ߣߔࠆ3DCGࡕ࠺
࡞ࠍ᭴▽ߒߚ㧔⴫6-1㧕㧚
⴫6-1
ⓨ㑆᭴ㅧ ࠺ࠖ࠹࡯࡞ ࠹ࠢࠬ࠴ࡖ ෳᾖ⾗ᢱ
ᢝ࿾ ਛ ޽ࠅ ࿑㕙
ᑪ▽‛ 㜞 ޽ࠅ ࿑㕙
ࠨࠗࡦ 㜞 ޽ࠅ ࿑㕙
᮸ᧁ ૐ ߥߒ ࡜ࠗࡉ࡜࡝
ੱ㑆 ૐ ߥߒ ࡜ࠗࡉ࡜࡝
㆏〝⸳⟎‛ ਛ ޽ࠅ ⃻‛ߩ᷹㊂
6.3.2. ઒ᗐⓨ㑆ߩᱠⴕታ㛎ᚻ㗅ߣⵍ㛎⠪
ࠨࠗࡦ૏⟎ߣ᩺ౝߩ᦭ലᕈߩᬌ⸽ታ㛎ߪ㧘ᄢቇࠠࡖࡦ
ࡄࠬࠍ⍮ࠄߥ޿ቇᄖߩⵍ㛎⠪12ฬ㧔↵ᕈ10ฬ㧘ᅚᕈ2
ฬ㧕㧘ᄢቇ౉ญ߆ࠄᦨ߽㆙޿૏⟎ߦ޽ࠅ㧘ቇᄖ⠪ߩ೑
↪㗫ᐲ߇㜞޿࿾ၞ౒ห⎇ⓥ࠮ࡦ࠲࡯ࠍ⋡ᮡߣߒߡⴕ
ߞߚ㧚ᬌ⸽ߪCase01㧦⃻⁁ߩࠠࡖࡦࡄࠬⅣႺ㧔ࠨࠗࡦ
᩺ౝߥߒ㧕㧘Case02㧦ᣂ⸳᩺ౝࠨࠗࡦࠍઃടߒߚ᩺㧘
Case03㧦ᣂ⸳᩺ౝࠨࠗࡦߦട߃ߡ៤Ꮺ㔚⹤߆ࠄ೑↪ߢ
߈ࠆQRࠦ࡯࠼ࠨࠗࡦᯏ⢻ࠍઃടߒߚ᩺ߩ㧟ߟߣߒߚ㧚
࿑6-2 ᱠⴕ⠪ࠨࠗࡦߩ㈩⟎᩺ߣᱠⴕ㐿ᆎߣ⚳ੌ࿾ὐ
6.3.3㧚ᱠⴕ૕㛎ߩ⚿ᨐߣ⚻〝ㆬᛯⴕേߩ⹏ଔ㗄⋡
೨ႎߢㅀߴߚ⹏ଔ㗄⋡ߩ߁ߜ㧘㧝㧕ⷞ⇇ࠗࡔ࡯ࠫ㧔࿑
6-3㧕㧘㧞㧕ⴕേᤨ㑆㧘㧟㧕ⴕേ゠〔㧘㧠㧕ᵈⷞᣇะߣ
0
ᚻ߇߆ࠅ㧘㧡㧕ⴕേ․ᕈߩⷰኤߣ⊒⹤ߦߟ޿ߡ㧘ࠠࡖ
ࡊ࠴ࡖ↹௝ࠗࡔ࡯ࠫ㧘XMLᒻᑼߩ⒖േᐳᮡ࠺࡯࠲㧘ᱠ
ⴕᤨ㑆㧘ㅅ޿߿๟ㄝ⏕⹺ߥߤߩⴕേⷰኤࠍታ㛎⚿ᨐߣ
ߒߡ෼㓸ߒߚ㧚
࿑6-3 HMD߆ࠄߺߚⵍ㛎⠪ߩⷞ⇇ࠗࡔ࡯ࠫ↹௝
ߎࠇࠄߩⷰኤ࠺࡯࠲߆ࠄ㧘᩺ౝࠨࠗࡦߩ೑↪⁁ᴫߩᜰ
ᮡൻߣߒߡ㧘a㧕ⵍ㛎⠪ߩᱠⴕ゠〔ࡑ࠶ࡊ㧔⋡ᮡ೔㆐
₸㧕㧘b㧕ⴕേᤨ㑆ߣᱠⴕ〒㔌ߩ⋧㑐ࠣ࡜ࡈ▚಴㧘c㧕
⿥ㆊᱠⴕ〒㔌₸[1]ߩ▚಴㧘d㧕ⷰኤ⸥㍳ߣߩᲧセߣࡅ
ࠕ࡝ࡦࠣࠍ⹜ߺߚ㧚࿑6-4㨪6-5ߦⶄᢙߩⵍ㛎⠪ߦࠃࠆ
ᱠⴕ゠〔ࠍ࠴ࡖ࡯࠻ൻߒߚ߽ߩࠍ␜ߔ㧚Case01ߩࠨࠗ
ࡦᧂᢛ஻ߩ⁁ᘒߢߪ㧘ⵍ㛎⠪ߪᦨ⍴〒㔌ߢ⋡ᮡߦ೔㆐
ߒߚ⠪ߪߥߊ㧘ᄢ߈ߊᣇ૏߇ߕࠇߡ޿ࠆ႐ว߽޽ࠆ㧚
৻ᣇ㧘᩺ౝࠨࠗࡦ߇⸳⟎ߐࠇߚCase02ߢߪ㧘ᄢ߈ߥ߱
ࠇߪߥߊCase03ߢߪ᩺ౝࠨࠗࡦ߆ࠄᓧߚ⋡ᮡ࿾ὐߩ
౮⌀ࠗࡔ࡯ࠫࠍ߽ߣߦᱠⴕ゠〔߇෼᧤ߒ㧘⋡ᮡ೔㆐₸
ࠍ޽ߍࠆߎߣ߇ߢ߈ߚ㧚
ᰴߦ࿑6-6ߦⵍ㛎⠪ᐔဋߩⴕേᤨ㑆ߣᱠⴕ〒㔌ߩ⋧㑐
ࠣ࡜ࡈࠍ␜ߔ㧚ᮮゲߦᱠⴕᤨ㑆㧔⑽㧕㧘❑ゲߦ⋡ᮡ࿾
ὐ߆ࠄߩ〒㔌㧔㨙㧕ߢ⴫ߒߚࠣ࡜ࡈߪᏀ਄ࠍ಴⊒ὐߣ
ߒ㧘ฝਅ߳ߣㆫ⒖ߔࠆ㧚ℂᗐ⊛ߥ⚻〝ㆬᛯߪᏀ਄߆ࠄ
ฝਅߦ45ᐲߩⷺᐲߢㆫ⒖ߔࠆ⁁ᘒ㧔ㅅ޿ߥߒ㧘┙ߜᱛ
߹ࠅߥߒ㧕ߢ޽ࠅ㧘ᄢ߈ߥ߱ࠇ߿ጊ㧔ᓟᚯࠅ㧕߇↢ߓ
ߡ޿ߚCase01ߦᲧߴߡCase03ߢߪ㧘߶߷ฝᢳ߼ਅ45ᐲ
ߩℂᗐ⊛ߥ⒖േ⁁ᘒߦߥࠆߥߤ㧘᩺ౝࠨࠗࡦߩ᦭ലᕈ
߇᣿⏕ߣߥߞߚ㧚߹ߚ┙ߜᱛ߹ࠅ߿๟࿐ࠍ⏕⹺ߒߚ⁁
ᴫߪࠣ࡜ࡈߢߪᤨ㑆ゲߦᐔⴕߥ⁁ᘒߢ⴫ߐࠇ㧘ⷰኤ⸥
㍳ߣ޽ࠊߖߡᲧセߔࠆߎߣߢࠨࠗࡦߩ೑↪⁁ᴫࠍᛠ
ីߢ߈ߚ㧚
࿑6-4 Case01㧦⃻⁁ࠨࠗࡦⅣႺߦ߅ߌࠆᱠⴕ⠪ߩ⒖േ
゠〔
࿑6-5 Case02㧦ᣂ⸳ࠨࠗࡦ⸳⟎ᓟߩᱠⴕ⠪⒖േ゠〔
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࿑6-6 ⴕേᤨ㑆ߣⴕേ゠〔ߩ㑐ଥᕈߦࠃࠆᲧセ
ᦨᓟߦ⥱ᯅ[1]ࠄߦࠃࠆ⿥ㆊᱠⴕ₸ߦࠃࠆ⚻〝ត⚝ߣ
ᱠⴕ⠪ߩ⚻〝ត⚝ⴕേߩಽᨆࠍⴕߞߚ㧚⿥ㆊᱠⴕ₸ߪ㧘
㧔ታᱠⴕ〒㔌㧙ᦨ߽วℂ⊛ߥᱠⴕ〒㔌㧕㧛ታᱠⴕ〒㔌
ߣߒߡ᳞߼ࠄࠇ㧘ᱠⴕ〒㔌ߩⷰὐ߆ࠄᱠⴕ⚻〝ߩല₸
ࠍᬌ⸽ߔࠆߎߣ߇ߢ߈ࠆ㧚Case01㨪03߹ߢߩⵍ㛎⠪ᐔ
ဋߩ⿥ㆊᱠⴕ₸ߪ㧘એਅߩ⴫6-2ߣߥࠅ㧘ᱠⴕ〒㔌ߩᡷ
ༀ߽᣿⏕ൻߢ߈ߚ㧚
⴫6-2 ⵍ㛎⠪ᐔဋߩ⿥ㆊᱠⴕ₸
ࠤ࡯ࠬ ⿥ㆊᱠⴕ₸ᐔဋ㧔㧑㧕
Case01㧦᩺ౝࠨࠗࡦή 23.5㧑
Case02㧦᩺ౝࠨࠗࡦ᦭ 7.3㧑
Case03㧦᩺ౝࠨࠗࡦ㧗↹௝ࠗࡔ࡯ࠫ᦭ 0.6㧑
6.4㧚ᚑᨐߣ߹ߣ߼
ታ㛎⚿ᨐࠃࠅ᩺ౝࠨࠗࡦߩዉ౉ߦࠃࠆ⋡ᮡ࿾ὐ߳ߩ
೔㆐ᤨ㑆߿೔㆐〒㔌ߩ⍴❗㧘๟࿐ߩ⷗࿁ߒ߿⃻࿷૏⟎
ߩᛠីߥߤߩⴕേࠍ࠺࡯࠲ߣߒߡ⸥㍳࡮⏕⹺ߢ߈ߚߎ
ߣߢ㧘ᧄ⎇ⓥߢឭ᩺ߒߚⴝ〝ⓨ㑆ࠪࡒࡘ࡟࡯࡚ࠪࡦᚻ
ᴺߪ㧘ㆡಾߥࠨࠗࡦ⸘↹㧘᩺ౝ࠺ࠩࠗࡦߦ᦭ലߣ⠨߃
ࠄࠇࠆ㧚੹ᓟߩ⺖㗴ߣߒߡߪ㧘ᱠⴕ゠〔ߩ⸥㍳࠺࡯࠲
߆ࠄ࿾࿑࠺࡯࠲߳ߩࡑ࠶ࡇࡦࠣߩ⥄േൻ㧘೔㆐ᤨ㑆ߣ
〒㔌ߩ㑐ଥࠣ࡜ࡈߩ಴ജᯏ⢻ߥߤ߇ᔅⷐߣ⠨߃ߡ޿
ࠆ㧚
㧢┨ߩෳ⠨ᢥ₂
[1] ᧁᄙ㆏ብ ⥱ᯅ࿡↵ ઁ㧘ޡᄢቇࠠࡖࡦࡄࠬߦ߅ߌࠆ
ࠊ߆ࠅ߿ߔߐ⹏ଔߣᡷༀߦ㑐ߔࠆታ〣⊛⎇ⓥޢ㧘ᣣᧄ
ᑪ▽ቇળ⸘↹♽⺰ᢥ㓸 ╙579 ภ㧘pp.59-66㧘2004,5 
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